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m m m . 



[0002] '-\-^^W-7^^^:^<DWG.\^i^^^X\t. :ftJ£coi^^S^t:*3j;T^ffi^^'fb(^ilWfc*j- 

2 5 2 



[0004] 



[0005] cvDOTiN^^^^-r§^t-{i> SJ$^;«f>^i:L-tTici^i'^i^-^^M7c;?^;^-efc§ 

3 

[0006] \J)^l.Wh. Ta O -^HfO #(Z)]«fimWf*m^tCgC^-Cfct). ^<D±{CTiN 



2 5 
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[0007] *fc. =ii^'$'i!^vmt\^xmsi^^m^^^m^. Nisu-mBmm< , coNiSitr 
[0008] m}&(Dm^mtidxx^MMmt(Dmm^M}Z^Lx. x'o^m£:^v-y:/:^ 

#fF:S:i^l : #ll2003-77864-^<2^j^ 
[0009] g . CVD&(C:ioV ^X. 450'C*il<^iSV 

o 

[0010] :^mm(Dmi(Dm.M.i^xh^i~£. ^m^^^xmmum\^mm^ritcWi^Mmwi . 
^ir^mi^'ryzft. tiimTm^m^^^^±L.xmm^m^^m7c:if::^^m'^ 

[0012] ;^i:|gP^<D^3(D«^tcJ:n{^. ^ffl^^l^-C^JI^M^{vi;!jpm$;}x«^ffiS^ 
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[0013] :if^mn(DmA(DmM.\z.x.M. mmM^^x^mum^iimtfvkML^Mmm. 

f£^m^nmir^mi:^T^y^t. mm^mit^<^:ff:^^w±i.xmmMm^^M 

mmmm±\^m^m^<D±mmt^'^i^B'r^:fj^xhox^^!s^(DmKi6i^^ 
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R=115. 75XLn(T ) +71. 576XLn(P ) + 

hk N 

418.8 ••••••(A) 

[0015] :!fmmmQ(owii^\zx.mt. mm^^nx^)^m^mzMm^nfzM.^mm^ 

» 

a), l'^y(^/V^fdO<DmW-^T (nm). HGIB01^X5':^{C*3lt^fjfB^^'^^jM 

hk 

N 

R=115. 75XLn(T ) +71. 576XLn(P ) 

hk N • . 

-57. 685XLn(F )+614 (B) 

N 

[0016] -4imM<Dm7(Dnj^{zxJMt. ^m^^^x^mum^Mi^^tifc^^mm^ 

a) ^ l'^^^/^^tc'0<Df^m^T (nm). tilfE^1^7'y:/{C*Dtt'5fjiE^^-^*jl 

hk 

N W 

R=115. 75XLn(T )+71. 576XLn(P ) 

hk N 

-57. 685XLn(F )-2844. 6Ln(T ) 

N . W 
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+ 1 7658. 3 (C) 

[0017] ^mm(Dms(DmMicxtnt. mmM^\HT:^mum^Mm^fitcW^mmm 

N 

-ri^/V^fc9i7)jmJ?%T (nm) tUtt^. \iky(D (A) ^'Ctl-^^tl^^Ja^'fbij^*^ 

hk 
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R=115. 75XLn(T ) + 71. 576XLn(P ) + 

hk N ' 

418. 8 (A) 

[0020] ^mm<Dmii<^Mj^i^i:.^i-£. mm^^p^x-j^mum^MB^titc^^mM^ 

^:ff:^^m^'r^^2:^y'yzftt^^:^^^-f-4^/^^l-^^^^i^i^±m^MU filter 
mMi:^T^y^ici6i-f^ism^^\H<DmmMm^^M^:^:^(D^7^B^P (Pa), li^ 

N 

4^/umtc^(Dmm%:T (nm). tifB^i;^X5'7°lc*3lt§HulB^m^^jMx;:*f-^c^ 

hk 

mm^F i:Lfc<b#. ^r(D (B) ^xfY^^ti^^mmtmff^itm.mm 

N 

R=115. 75XLn(T )+71. 576XLn(P ) 

hk N 

-57. 685XLn(F )+614 (B) 

N 

[0021] -4^mm(Dmi2(Dm^i^^m-£. ^aim^^^-vfimu&i^Mm^^fcm^n^ 

tBMi;^7^y:^(-*3ft§^S^^rtOBtltB^^-^*il7c;(f^(Z):9-J£^P„(Pa) . if- 

N 

^^/V'^fzyXDmM^T (nm) . tiIIE^i;^X5/^{;^*5(t-5fllB^^1^*it7c;«f:5^0 

hk 

N W 

^fl^'^m^itm<Ditm.^\$Rb^^OO IX Q-cia^^T tf£^X.O\Z., =i^t°^— 
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R=115. 75XLn(T )+71. 576XLn(P ) 

hk N 

-57. 685XLn(F )-2844. 6Ln(T ) 

N W 

+ 17658.3 (C) 

[0022] ±fEUc«9g<D^l:feJ;U^^2(^«tcintf , ■Mm-^^m5i:ff:^(D^J£^30 
[0023] *yt.*|gPj3(Oi^3*3J;tJ'm4<^m^tcj;tut^,^rtL^tu±HB^i*5J:t^^2(7)« 
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Mo 

[|214]^i;^7"y:/(^NH :^:^^^}£t^m^t\^tLTiNm<Ditm^t<DmU^^<irmo 

3 

[|a6]^l^X2/:/(^NH3;^^^fii:^^$tl//cTiN)^(Dit^g^ioM^>^^^•rl2lo 

Hlo 

[|118]li^-ri7/^^fc0(O)^i*T %:mMii^t'0. (8)^(Cj;t)H-^L^cTiN^(Dit®*nL 

hk 

[1119] (8) ^}::J:t)ti-^.UfcTiNI^<^it®^Ri:5^l^<^itfe^<^jit<^M#^S:*i"i5^^ 
[Iilll];*:|§5a^-#.5fi)c)^:*^fei-J:STiN^^'S^DRAM^Odr•1r/'^^>^5'«3g^cffiv^ 
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[0027] i^r. mHmm^0m\^x-4imm(Dmmmmi^<^^^xM^i^mmm'r6o 

4 3 

[0028] mm. :^mM<D^m:^^(Dmm\^m^hn^0.mmMff)-M^mi-m^^ 

[0029] ^M^«40J*. %mm^^n^tmm^<D^^>-^^-51^m\^Xio^. 

[0030] ^-YV/^-51(^{|iJ®SP{C{iagAmP92;6Sg^P$tt^ ::<^iSAtt|P92«. h 
agii^SJ-ctl91^-fe7"i5'52^(^ratc4olt§lJ'^^^WO^AWx)^tf^?nS«^t^^^ 
[0031] i^-fe7°^5C52(Z)•i7al/^W^O^B^^(Cft, IS^UT'.eV ^H^Ite^7:3l/^^i^^g^or^^C 

[0032] ^^>'y^-5i<Dmma-i.. mn.m6t^wfhti. m^^87^i^fvxm%mm88 
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[0033] 5^^:^/^— 5105^M51al;ifi, v^-y!7— ^2/K60j5^^tt^>*V-CV^5o -<^v'-1rI7— 

^63i>^'^m\^x\t^^o 'pmy^yi^i$^6Oh\zn0^m^Q57im^^ifixm.±w. 
■^^iti^mir?>:tf^m'i^mmiioi^mm^Hx\^^o 

111, Ti'^m^^Xh^TiCl^^:^^m^i-^TiCl^:ff:^W^Ml 12, n^;^/:^^^^ 

2 3 3 

114, N :ff:^^mi^'r^^2(DN ;^f;^#ti^agll5Sr*b-CV^5o -ebX, C\F/f:^m 

2 2 ^ 

j^^!illl^;I(iClF ;(/;^W^7-r>'ll6;&^TiCl :ff^m^Mll2K\t.TiC\:ff:^m'^ 

3 . 4 

2 2 

^ftl&MlMtCf^NH ;i5f;^#^|&7-('>'119;6S, ^2(DN^;<f><>«i^i!^115(C}i^2<D 

3 2 

2 

ll^t^LTV^^o -ebt. #;(/^'^*&7'1':/{-«-^^:7a-=>>;hn-7l22*5j:U?-r;^ 
yn— ^122^^A/-t?2o<7)/^/wyi21;6SiSitt>tl/-CV^6o 
[0036] v'-Y!7— ^5/K60(OMlt7P;{fx?.#AP61(iHTiCl ;^f^#t^ilill2;ei>b^U^OTCl. 

4 
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4 4-3 

3 2 

2 

3 3 

3 2 2 

[0037] Lfc/^SoT. 7°n-fe:x^(;if*, TiCl :tf:^^^mil2f)^h(DTiCl :ff:^^^mi<DNjf 

4 4 2 

2 4 

3 

3 2.2 3 

[0038] -rj'i^P*?^ ^y^r;^^y}fQQ\-i^ jiCl jlf:^tNH^:ffP^tt^±<i&^\^X^^yy<--5 
[0039] ^j:io, /VV7'121^oJ;U«-v;^7n— =i:/Ka— 7l22{±=i:^hc2— 7l23{Cj;o-Cr&J^ 

[0040] ^l^^«40(^#«figgBfi, :fu±^=^:^h^—'7i3OK^m^fixm'0^ti^^^ 

o 

[0041] *fc, T'P-lrXn^^hci-^lSOtCll*. figl^^S40-e^tT$tb§=8-MS^^«=^-fe^. 

\:'i}m^tti±Bmi32i(imU^i^X^^^o uiy^^'n^^-h^y'^^^-^^Mi^^'^ 
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[0043] ^5ct-> cOcta^cC^M^ffi V ^fcfiKjl^;^fe<^^i<^^ii6?1^^{-ov ^xmmir^o 

2 2 

■ ^LfcR^.^T% ^i(^N if^'^l&MiiS. NH ;(f;^#t^Mii4*5j;UJTiCl 

2 3 4 

2 3 4 

[0044] ^y=i~hMa:65*l-T^> NH ;«/><.*3j;t^TiCl ;*f;^^#Jl:b, ||l^oJ;U^|l2<DN 

3 4 . ^ 

;;if^#^il&Ml l3*5J;t;51 l5;&='e>N ^::^^y<—x^:ff^tl.X^^>y^-5l^ lc^*&L 

2 3 

[0045] §mmm88i,^x<o^^>y<-5ifH^M^mi^M'^wn.^xB\tmikmt 

i^A-f 5o -^b-r. ^^^'z^— Sli^lcN ;^f;^S^^i^&b-C^>al/^w€r^<i:^)Pflft•r^o •J' 

::i^/^<DUS.7!)^^mU&ia^\^^:^Vtcf^^X\TiN^(DmB^mi^ir^o 
[0046] TiNJlI^^I^-rSl^l^J*. 55tCj:«?'^^^^M*^450'C?l^«. $f *b<{44 

tti:bT>fflV^btl/'5^J;t(^Ta O . HfO , HfSiOvPZT, BST. RuO , ReO ^='l^ 

2 S 2 2 2 
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TiN«^fT5o MW^. TiCl :ff:^m'^Mii2. NH :ff:^m^^Mil4f)^h. TiCl 

3 2 2 

^^i;^xy7'^tTV^. ^^V^-C. TiCl ;!5f;^Gl. NH ;(f;^G2^f*ihU..lll^b?'cev V? 

4 3 

2 

— SlF^iZ)/-?— i^^m\ ^^^^^ NH ;^f;^#ti^Mll4;5>bNH ;*f;^G2^, m2<DN 

3 3 2 

2 

/V^tT5^2x^Xy:^^tT9o NH ;5f^G2^'(f ihU. I2|77<U<^V v^— v^;^f^ 

3 

7'i'>';6^ib^-?--i^:5tf;^i:b-CN ;^/>^G3^-y>'^^~511^{c:#AU. ^^yy<—5l^ 

2 

mXh^o 

[0050] tm. TiNm^i^m-r^m^. mm}^^t.fc}t7^^mm^^^ts:^^^'^Au mm. 
ii^mm^m<mt\^xi,x\^\ 

[0051] t:L^x\ :L<DX^m50X:^mo^M.)^m^i6\^ ^x. UM<DTiNm^f^mi-^m 

3 

[0052] ;i<Dfcfc. ;*:Mfl^S-e{4. r<^J;9OTN^ll^(Z)^©^i^xs^:/t-*5(t§NH^^ 

ff^30Pa^Ti-r^o citLi-j;?)^ mmmf£Mmm^i^^.'xm'M^&i^'J^ii^<^ 
T^A^tb^N ^^(DmMi^x^xm^-t^^tt^x^^o 
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3 1 o 

t(DR}^^mm^-8:<i'Xmmm&^rif^^ti!)^xt^. Tici ^nh {cj;o-c+r9-(- 

4 o 

3 

^^ta^xt^o ^^i^^<-5ijh(D±m<D±mitmz.ikit>^!i^^m-i^j:^^*^. laoopa 

(^:^|l_LO±|5Si7iC^o $f *U< 1 00PaM66 7PaiiiT-Cfe5o 

3 

V ^ ^KOj^^Bfig Rlt^^ibTV ^5fcfe > ^-Y>'>'^-5 1 rt<D^^100PaJ;«9;'C#< 
[0057] l1^>l'i5^/Wfcfci!)Ol^J*fi, m^\t. 0. 25—2. SOnm^^^O^^tiSo 

[0058] u^cDzt^mm^xoxmrni^fc^^^^msi^^-ro ^<Dm3it. m2iz.m^^ti 

^);6S380'C<D#'a-{^*3lt'5NH ;*fJ??.G2C»^JE(Pa)^:. #btt'5TiN^(Z)Jt®^ 

3 

min O-cm) ^(D^#?r^bXV^So '^^>^<-[^(D±mit. 260Pa<!;LfCo 

/VXJi^^^iV^^l^T i)^2. OOnm. 1. OOnm^ 0. 50nm. 0. 25nm-e{*. 

hk 



wo 2005/069358 15 PCT/JP2005/000384 

[0060] :L<Dmii^h. NH :ff^G2<Di^S.7!f^30Pa&.TX-hM. l1^^^^'/^^fc^9(0J^/i:;^> 

3 

3 

[0061] ^of|fc(0^ft:i:UT{iJsJ^T<?5xi?)-cfo5o :^i;^7"5'7'OTici^;«fxGi<D:9'fftbT 

3 

3 

4(;ioV>-C(4^ TiCl ^:^Gl\t5—200mLX^7!)^m^^tl. NH ;^>^G2{i. ^i;^ 

4 3 

d^^ll^^tV-So v^ffiON ;^f;^G3(t. 50— 5000mL/5>> M*L<(i50— 

[0062] x^m'B}^:^<D{i^^j:\^^m(Dm^n^mMt^^n. ^ixx5/7°(c*5ttsNH 

±20■^300mL/'5)•/it^^^ffi^i^6o 

[0063] Mixx:y7°ONH J:t;«^j4JL^<Z)^#^;!)P9feUfc. »*UV 

3 

^:100PaM 

||i:^7'y:/C)NH 5>ff:30Pa^T 

3 

(^*L<(i20PaJiiT, J;90*L<«15Pa) 
TiCl ;!fX:5^ffi:10PaMlOOPaiJ>^T 

4 

^l-XX5':7°(c:jeitSNH ;i5fy^i5K* : 20mL/:9-ii^± 

3 

l1^^^5'y^^^]^ff:NH 5>ii;i530PaJ^JlT<^i:#0. SOnmiJ^T, 20PaJi^T(^i:t2. 
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OOnmi^T 

[0065] TiNfifel^XS^^i^T^^ NH ;«f;^*5 J;xj«TiCi ia^U.ev ^y<-i^:if 

3 4 

2 

-eaiEU-C. ^i'^/^— 51[^(^/^°— v^^tf V\ ^(73^. N ;(fP^:i3ctt;^NH j^fP^^jJlL. 

2 3 

2 



2 3 

r 

[0067] w<Dj;5l-. ;*:miO^M?f^ffi-e(S. 450'C*«, ^*U<ft400'€*^, mx.\t38 

■^ti^0^Kmj::^:^y^~-^n^:ititX^^m't^m^i^i3\^^X. mm^^Mji: 

3 

pa^mti^x\^?)(Dx\ mi:^y'^y^x-^mm&^nmL.x^ -t^^^mm^t^i^x^ 

[0068] 'r^j:t>'h . DRAM?i^V—M(D^^y<iyi$'Uti.Xm V ^b^^^0iJx. Ta O , HfO 

2 5 2 

, HfSiO. PZT. BST. RuO . ReO <DXotitM1^M^B^. =i-y^i!^hU$\rtL.X^ 

2 2 • 

[0069] /£*5, TiNlt^(DfifelK?0«(7)J^. ±ai(^NH ^ff SrSOPa^Tt-Lfc^SS^^ 

3 



wo 2005/069358 17 PCT/JP2005/000384 

3 

[0071] ^s>c^cM2<^ll^s?l^^^cov^-clft5g•r5o 

3 

[0072] ±i&Lfc<fc5(-. ^^^xifm(DW^\%);tmixmm'r^^tti^xt. ];mm^so 

[0073] 1214 (i. NH ;?fx^5>ISP i:TiNJ^(Ditfe^i:<z>M#^^f i/y^ffc^o ::;i-e{i. 

3 N 

l'^-<^jV^^tdO(D^W'T ^0, 5nm, NH :*^;^(DgfLiF §r30mL/min. 

hk 3 • N 

W 3 N 

R=71. 576Ln(P )H-.338. 88 (D 

N 

[0074] I215(*. \'^^-!7;VmdO<DmW-T tT\l^^<D\JcWoit<Dm^^^'^'^'7yXi>^o 

hk 

^ir-Ctt. NH •^:p^%]£P ^SOPa. NH ;^:^C0j5iE*F ?:30mL/'min, "i^^^i/^ta^ 

3 N 3 N 

tf ^-rS.tiiJ^T(^ (2) ^i:?'<e^o 
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18 



PCT/JP2005/000384 



R=115. 75Ln(T )+662. 55 (2) 

hk 

[0075] z.tihm4i6^Xfm5(Dm^^i)^(b. NH :^:^^}±P isXUi1)'^i^y^'^tz^<Dmm 

3 NH 

hk 

R=115. 75XLn(T )+71. 576XLn(P ) + 

hk N 

418. 8 (3) 

[0076] Vtzii^'oX, ±m{3)^<DTiNm<DitmmLi^800 u Q-cm^m:k.ti:\^Xo\^. N 

H;y>^:J>JEP *3j:U?if-'i'i^/v^fcl9C>l^ffT ^^Si-^o wtt(-J;l9> ^?t^^;g<^ 

3 N hk 

3 N 

2 

[0077] i!:i6-C, TiNl^Oit®^»NH ;!!f^iil£»F irtjtBgl^&SfcJj, ^tL^»|i#{i|gl6(D 

3 N 

J;5t-^.e'5o Cr-eti. NH ;^^^ffP ^30Pa. l-t-(^/^^tc*)<DmmT^O. 5nm 

3 N 

- 3 N 

R=-57. 685Ln(F ) +778. 92 (4) 

N 

— I ^ hk 3 N 

R=115. 75XLn(T )+71. 576XLn(P ) 

hk N 

-57. 685XLn(F )+614 •••••• (5) 

N 

[0079] Lfc^SoX. NH :ff^^^BE.P ioxm'^4^/\-mfcmmmTKmx.xNH :^y^ 

3 N ■ hk 3 

m&F ^#lt1■^^-a-^-f*^ ±tB(5)^WTiNl^<^it®^R/i5800/i Q-cm^ 

N 

^fl^^Xoi^. NH ;;5f^^i£P . lf--r^/v^^c«9(Z)|^J¥T . jocttl^NH ;*f;^2rtE»F 

3 N 3 

[0080] m^&45OX:^m<Di&Mmt)mmxh'0 . ^<DXof£i&U^ 

mcio\,^xhitt&^(Djj&^^^i^ti:mM<^TiNm^nx^t'r^h(Dxh^iKTiNm: 
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w 

So ^::-ef*. NH :ffy^^J£F ^30Pa. li^-f'^:^/^^fc'90lKli:T ^^0. 5nm. NH 

3 N hk 3 

N 

Wirht^yco (6) ^i^cCSo 

R=-2844. 6Ln(T ) + 17568 •••••• (6) 

w 

[0081] z.<Dm7<Dm^^t. ±tei2i4. m5i^:;iximQ<Dm^bt^h. ±iENH ^^^m* > i 

3 N 

^y({;jv^tdO(DmW-T . ^oiU^NH ;^f:^^5E4F {c;!j|j^-C. 'O^^^Wl&t ^#itL 

hk 3 N W 

R=115. 75XLn(T )+71. 576XLn(P ) 

hk N 

-57. 685XLn(F )-2844. 6Ln(T ) 

N W ' 

+ 17658. 3 ••••••(7) 

[0082] Lfc^JSoT, NH ;^fx5>ffiP_^> If-'l'i^/v^fcOOj^/PT^, 43j;U^NH^;<f>^-5fEiF^ 

w 

3 N xik 3 

N W 

[0083] ±M^<^^-^7P<— ^^^'fb^-frfc^tcljoV^-C. lf--('i5'/>^^cl90j^]i:T 

hk 

±|ett-#5'C-eH-^bfcTiN]K(DitiS^R^^800/i Q-cmJi;^T-e*)tL{i. ^I^t- 



wo 2005/069358 20 PCT/JP2005/000384 

[0084] :^mmi^m{^iS\, ^Xit. ±m O) (5) (?) ^OV ^-rtb/i^^/cL^ ;{>^of^ 

3 

3 

3 
3 

: 300— 450*^ 

[0085] ^(Dftil, mi(0%mmMtnm. TiCl ;5f^:9-JE/(»SlOPaMlOOPaiUTX-fo^^<i;;6S 

4 

[0086] ^(O J:5 {C7ti:^i£?^Stc*5V ^-Cfi. ±fe (3) (5) (7) ^(DV ^-f tt;6^^#§/cb 

t>t^5^«J;ttfTa O , HfO . HfSiO, PZT, BST. RuO . ReO <Dj;95^cCffi^ll^- 

2 5 2 2 2 

^c«-r5«-a-t"bPo^JS<^''^v^450"c*M. $e>t-f*4oot:7i$^<D<sm-e. itm.^ 

^^^V^/c, ±tcl^{4^^Sr^fc1-^a6<]^l^^450t:*^O{£?ax-ffV^(l|l^J^X 
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[0091] m^s ;^mMi^^^TiNmm^DRAMm(D^^y<'y^m^i^f^^^tM^^^^x^ 

i) ^H^f-SHSG (hemispherical grained) ^^^^-y])^^^:^^hti:^TUMUM21 

t^mm^nXiSV), :i<DrUW^m2l<D±Ui-i. RTN (Rapid 

Thermal mnzeition)mm^MirZt\^^*)mm^SiN^<Vrm22imf^^tl. t<0±, 

2 5. 

j^^^titcTiNmm7!)^htj:^±^mmm24^mmw-m23<Dm^\h^^^m:^^^^ 

—i^XBl^^tiX\^^^o ^VX. ±M>mMm24ffy±.\z\'i^^;vWMMm^'^'f)*^ 

[0092] TiNfiii^d>ib/.e'5±f|5SM240fiKl^f-^b-CT^i:^«e'5Ta^O^;?)^b'ie^^mfl= 
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2 5 

[0093] :^^m\Z^^TiNmB^DRAM^<D^^y<^y'$'m^i^m^^tcm<Dm^^ 

^tiX^^^o ^(Dy^:y:!{^(Dy^mU2V (Dr:^^:i7hitm2&s±xh*).i^tx.<\-i 

15— 100X*St>5o ^(DTUMMM21' (D±UU. RTN (Rapid Thermal Nitrization) 

2 5 

[0094] ^O^igO^-a-JCfc, ±fP«itSiM24' %:m^'r^TiNm(D^^(Dmi^450X:^ 

2 5 

tCoV^Tl2113^#II^U<e/i»%tft8a-r'5o ^<D|2|13c^^^[)-Ci*, SiS*g30(D^^«fete 
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